The authorization procedure required by law in Switzerland and the internal set-up at Roche for acquiring experimental animals has made a computerized system for monitoring authorizations and animal deliveries essential. The INQUIRE software program, which can be run on the central computer, was used to set-up databases with information on all personnel who place orders and perform experiments (PERI), authorization matters (DEWI), orders (ORDR), deliveries (SPED), animal species (SPEC), animal strains (STRE), populations (POPU) and the management of various data (DARA).
Summary
The authorization procedure required by law in Switzerland and the internal set-up at Roche for acquiring experimental animals has made a computerized system for monitoring authorizations and animal deliveries essential. The INQUIRE software program, which can be run on the central computer, was used to set-up databases with information on all personnel who place orders and perform experiments (PERI), authorization matters (DEWI), orders (ORDR), deliveries (SPED), animal species (SPEC), animal strains (STRE), populations (POPU) and the management of various data (DARA).
The authorizations database (BEWI) permits sequential searches on specific questions. The animals ordered in the ORDR database are constantly updated in HEWI, thus ensuring that the authorized animal quotas are not exceeded. Expiry of an authorization or an unregistered experimenter will come to light in the course of the plausibility study. Through ORDR the experimenter has a good overview of the animals that he has ordered or have been ordered for him, and he can select the most appropriate strain or population for his studies in STRE or POPU, which contain data on the genetic and physiological characteristics as well as the breeding and keeping of all sublines and stocks.
Realization of the IFIS project has made it a simple matter to keep a check on the legal requirements pertaining to animal experimentation and to update the information and evaluate the entire stock of data at any time. Received 2 November 1988; accepted 19 May 1989 Keywords: Experimental animals, ' Computerized ordering; Test authorization,' Inquire; Database model Anyone wishing to undertake animal experiments in Switzerland must inform the cantonal authorities of his or her intentions, who then decide whether an authorization is required. According to Article 60, Paragraph 2, of the Animal Protection Order, tests on anaesthetized animals may only be carried out with an authorization, even when the animals are killedunder anaesthesia. Before the cantonal authority issues on authorization, it checks on the following points, in particular:
Whether an animal experiment is essential to achieve the desired purpose or can be replaced by a different procedure Whether the test design is feasible Whether the experiment can be performed in a lower species of animal Whether the number of animals foreseen is necessary for the experiment.
The authorization records details of the aims, the ethods used, animal species (including the number of animals per request), the name of the person in charge of testing (physician, veterinarian or biologist) and duration of the study.
Ordering procedure for experimental animals at Roche Basle More than 95070 of all the experimental animals required by Roche Basle are bred at the Biological Personnel (PERI) Authorization (BE WI) Orders (ORDR) Deliveries (SPED) Animal strains (SPEC) Animal strains (STRE) (see Fig. 4 ) Animal populations (POPU) (see Fig. 5a and b) Maintenance (BARA): technical and local data on the animal rooms and units, personnel taking care of the animals in each room and unit, addresses of external suppliers, and an index of animals (Greenhouse, 1986; Festing, 1987) Numerous other tables containing detailed information on specifications and characteristics, e.g. pretreatment of animals for an order.
The personnel database contains data on the various chief investigators and the staff members they have authorized to place orders. These data consist of a record of each individual's personnel number, department and telephone number, and details of the account to be debited and the theme and test numbers.
The authorization database contains the text of each authorization. A search can be carried out in the text to answer specific questions (for example anaesthetics to be used, anaesthesia methods, surgical procedures, etc.). The following parameters fr()m the authorizations must be linked up with other databases.
(1) Animal species and quota: the animal species must be linked on the one hand to the SPEC database, which in turn is linked As soon as an experimenter receives an authorization for a specific animal study, he may order animals for it. Normally, the chief investigator will have a laboratory assistant request the number of animals required. The number of animals delivered is subtracted from the quota laid down in the authorization.
Manual monitoring of ordering, with over 250 authorizations, is possible only with much time and effort, especially when it comes to updating the animal quotas. In addition, before placing the order, the experimenter should have the possibility of selectively appraising the various strains and populations within the individual species. Thus a computerized ordering system capable of taking account of the criteria set out in the authorization was clearly called for.
Data flow and database models
In order that the data can be structured, user and information specialist need to understand one another and act on the same logical plane. The data flow must be clearly defined so that all information can be recorded in databases. In general terms, the primary feature of a database is the permanent storage of data for a number of users, with a view to their evaluation according to specific needs. A precondition for this is efficient data management, which in turn is possible only if the following requirements are satisfied:
Structuring of data Flexibility of application Different approaches for different user groups Integrity of data. This can be achieved by (a) separation of data and administration and (b) designation of a database administrator. In order to comply with the authorization procedure and the internal regulations governing acquisition of experimental animals, it was decided to set up the following databases ( Fig. 1): with STRE, which is linked to POPU, and on the other hand to ORDR. The quota allowed for in the authorization must be updated at each order (ORDR) to ensure that no quotas are exceeded.
(2) Chief investigator: the chief investigator must be listed in the personnel database (PERI). All personnel changes must be recorded as they occur. If necessary, an order will be held up until all the data are once again plausible. The chief investigator can allow authorizations to staff either on a global basis or specifically for particular species of animals.
(3) Authorization period: delivery of animals (SPED) is permitted only once the authorization has become effective and must be inactivated as soon as the authorization period has elapsed.
Hardware and software INQUIRE (Infodata Systems Inc., Information Products Division, Leesburg Pike, Virginia) is an information resource management system integrating a fourth generation language, database management and text processing functions. The system uses IBM terminals or PCs linked to the central computer. Long-distance communication is via telephone, modem and controller.
The project as a whole, based on the software Ordering procedure An individual who wishes to place an order first keys in the computer access data and the system checks whether he or she is authorized to do so, whether the quota allows for the number of animals requested, and whether the authorization will still be effective at the desired delivery date. If all the checks are positive, the system accepts the order and passes it on to the animal breeding institute. The number of animals ordered is subtracted from the quota permitted at that time. On the delivery date the order date (ORDR) and the delivery date (SPED) are collated and the relevant databases brought up to date in line with the changes made. The quota will be adapted on the basis of the delivery data. Before an output with the ordering data for the breeding groups is produced, the system assigns the populations ordered (POPU) to the appropriate breeding units (BARA). Thus all orders are sorted by breeding unit. At the same time the system undertakes a sort of building, laboratory and animal room for the animal experimentation units in Basel, so that outputs containing the ordering data sorted by building, laboratory and animal room can be sent in advance to the animal experimenters or animal keepers to enable them to prepare the necessary equipment and materials (Fig. 2) .
When an order is input at the terminal, a number of options are offered ( Fig. 3) :
Keying in of all data at the screen, which resembles an order form The orderer can record 20 orders in a so-called sample catalogue, to which he can return at any time to copy or modify for further use Fig. 5 (a) . Information on population, A/Jlbm(SPF), of the database 'POPU' (part 1)
All orders that have been placed, processed or delivered are available for copying.
Thus a new order can be placed with little trouble.
The animal species desired are determined in conformity with the authorization. A selection can be made from among various strains within a given species. In order to ensure the choice of the most appropriate strain, the orderer is offered information on physiological, keeping, genetic and feeding data for each strain and each population. The specific characteristics of the strains, which are essential for the correct choice of strain, are extremely valuable. This information is provided in the STRE and POPU databases; the stored data are extremely comprehensive and are continuously updated (Figs 4, Sa and b) . The orderer selects the desired species, (for select). This prevents the input of erroneous names. Orders in writing using a computer-compatible form set has been requested by orderers since 1969. Nevertheless, many chief investigators have undertaken the changeover to the new terminal ordering system in a relatively short space of time (Fig. 6 ). Orders that continue to arrive in written form are fed into the computer at the central office of the Institute. Only when all the data input have satisfied the plausibility checks described above is the order accepted and duly forwarded to the breeding units.
It is possible to establish delivery statistics at any time. Standard evaluations (by species, strain, biologist, etc.) are prepared in a panel, so that the breeding coordinator can call up the desired statistics rapidly. Specific evaluations can be programmed and compiled at the Institute, so that there is great flexibility with regard to customized evaluations.
Discussion
Analysis of the data flow, recording of data quantities per unit of time, the programming and the test phase with checking of all possible variants, took more than 2 years. The complete record of the texts of all authorizations permits sequential searches of their content. An overview of all authorizations is possible at any time. The link between the authorization and order databases prevents incorrect ordering. As soon as an order is accepted in IFIS, the authorized animal quota is updated. If for any reason an order, once accepted, is not carried through, the order is cancelled and the quota readjusted accordingly. The biologist can ask IFIS for the present status of the quota at any time. For optimum performance of an animal experiment project, it is essential to select the most appropriate animal model. The SPEC, STRE and POPU databases indicate the various models available. According to his particular needs the orderer can give specific criteria and start a sequential search, e.g. white mouse, inbred, exhibiting Acf-Ia in the genotype. The resulting list will include animal strain AI J.
The introduction of IFIS has caused few problems for biologists or their laboratory Maerki, Walther & Rossbach assistants. Interest was high from the very beginning (almost 50070 of all orders). At the present time nearly two-thirds of all orders pass directly via the computer. The plausibility check that is carried out at this stage considerably reduces the volume of work necessary for manual operation. Complaints have been few and it has always been possible to solve any problems rapidly. This, however, was only possible because during the developmental phase of the IFIS system two members of the Institute were thoroughly familiarized with analysis of data flow, programming and testing in addition to being given specific training. This saved users unnecessary complications. While taking over ready-to-use software initially saves a great deal of time, in the long run the limited flexibility it affords brings great disadvantages, such as the length of time needed for adaptation to new hardware and in some measure to new software aids.
To sum up, IFIS offers the following advantages:
A good, rapid overview of the authorization procedure Ordering of animals is possible only when the orderer is authorized to do so and the species to be ordered is listed in the current authorization The orderer has an overview of some 350 different populations and their characteristics By modifying copies of earlier orders, requirements for experimental animals can be set out simply and without problems Monthly statistics on various evaluation criteria are already available on the last day of each month following the last delivery recorded Up-to-date evaluations make it possible to adapt the breeding program very rapidly, and thus avoid large surpluses.
